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Single Common Fluid Property Database interface

A. SELECT FLUID DESCRIPTION CATEGORY

|B. SELECT FLUID DESCRIPTION FROM LIST |

‘ C. SELECT FLUID PROPERTY CATEGORY |.--.—._
[ D. SELECT FLUID PROPERTY FROM LIST BOX

| = AIChE DIPPR DATABASE 7.0 -
File
FLUID DESCRIPTION FLUID PROPERTY B B
VINYL FLUDRIDE +| [GAS HEAT CAPACITY. BTU/LB7F *
VINYL FORMATE GAS THERMAL CONDUCTIVITY. BTUFTZ'F [
VINYL PROPIDNATE a GAS VISCOSITY. CENTIPOISE (5)
VINYLACETONITRILE (4) LATENT HEAT. BTUALB
VINYLACETYLENE
VINYLCYCLOHEXENE LIQUID HEAT CAPACITY. BTU/LB/F I
LIQUID THERMAL CONDUCT., BTU/FT/°F
XENON LIQUID VISCOSITY, CENTIPDISE
ZINC —  |SECOND VIRIAL COEFF., CU.FT/LB-MOLE
ZINC OXIDE | |SOLID DENSITY. LBZCL.FT. -
{[ZINC SULFATE ¥| |SOLID HEAT CAPACITY. BTUAB/'F ¥
~FLUID NAME TYPE ~FLUID DATA TYPE |
@ COMMON (O CHEMICAL O PHYSICAL CONSTANT DATA
O FORMULA  (6) (O CAS NUMBER (O ACTUAL, TEMPERATURE DEPENDANT
O IUPAC O SYNONYM @ CORBELATED. TEMP. DEPENDANT
t W
TEMPERATURE, DEG.F (85 DATA VALUE 52.04545 |
DATA TYPE, QUALITY: Expermental Data, Evaluated Sowce. Accuracy <12 enror
| | GET DIPPR DATA | @ [ENGLISH UNITS O METRIC SI UNITS REFERENCES \ |

E.SELECT “GET DIPPR DATA” COMMAND AND VIEW
DATA FOR FLUID PROPERTY SELECTED
FOR PARAMETERS SPECIFIED WHEN APPLICABLE.
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‘Figure 1: Creation of Fluid Description List Files:

[A "Description.Dat" file is created for each category of fluid property

desription of format TYPES$ using the following code on the database.]
Dim RECORD as String * 80

Open "SOURCE.DAT" for Random as #1 Len=80

Open "Description.Dat" for Output as #2

Loop1: Seek #1, RN:Get #1, , RECORD

If Mld#(FlECOHD 5,4)=TYPE$ Then Write #2 Mid$(RECORD, 11, 59)
RN=RN+1:Goto Loop 1

End

Fluid Description List File Format:
"Fluid Name Description 1"
| "Fluid Name Description 2"
"Fluid Name Description n" 1

Figure 2: Creation of Fluid Property List Files:

[A "Property.Dat” flle IS manually keyed for each category of fluid
property that lists the types of Property values available for each
category of properties available in the fluid properties database.]

Property List File Format:

"Fluid Property Description 1"

"Fluid Propenrty Description 2"

"Fluid Property Description n” 2

Figure 3: Creation of Record Number Reference File:

[A RECNUM.DAT file is created using the following code on the
database which is formatted so a fluid's properties are all together.]
Dim RECORD as String * 80:RN=1

Open "SOURCE.DAT" for Random as #1 Len=80

Open "RECNUM.DAT" for Qutput as #2

Loop1: Seek #1, RN:Get #1, , RECORD
DIPPRNUM=Val(Mid#(RECORD, 1,4)

If DIPPRNUM<>LASTNUM Then Write #2, DIPPRNUM, BN
LASTNUM=DIPPRNUM

RN=RN-+1:Goto Loop 1
End

Record Number File Format:

Database Number 1, Record Number 1

Database Number 2, Record Number 2

Database Number n, Record Number n 3
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Figure 4: Process of Retrieving Fluid Property Data

A. Select Fluid Description Category:
Sub FluidCategory_Click
[remove all previous entries in FluidList]

- B. Select Fluid Description in
list box:
Sub FluidList_Click

Open "Description.Dat" for Input as #1 FLUIDNAME=FluidList.Text
Input #2, Fluidname$ End Sub
FluidList. Additem Fluidname$ 1

Close #1'End Sub ' C. Select Fluid Property Category:
| Sub PropCategory_Click

D. Select Fluid Property in [remove all previous entries mProlest
list box: Open "Property.Dat” for Input as #1
Sub PropL.ist_Click Input #2, Property$
PROPNAME=PropList.Text - PropList.Additem Property$

End Sub , Close #1.End Sub

I E. Select Get DIPPR Data Command:
Sub Command1_Click

GoSub GetindexNum

GoSub GetRecordNum

It PropType=X then GoSub GetPropTypeX

[display selected property from random access memory
on the monitor of the general data processor in the

single common fluid property database interface]
End Sub 6

Sub GetindexNum |

Dim INDEX as String * 132: IN=1

Open "INDEX.DAT" for Random as #2 Len=132
LoopZ: Seek #2, IN:Get #2, , INDEX
INDEXNAME=Mid$(INDEX, 11, 51)

DATANUM= Val(Mid$(INDEX, 1,4))

if INDEXNAME= FLUIDNAME Then Close #2: Exit Sub
IN=IN+1: Goto LoopZ

Sub GetRecordNum

Open "RECNUM.DAT" for Input as #3
Loop3:input #3, RECNUM, RN

If RECNUM=DATANUM Then Close #3: Exit Sub
Goto Loop3

Sub GetPropTypeX

Dim RECORD as String * 80

Open "SOURCE.DAT" for Random as #1 Len=80

Loopt: Seek #1, RN:Get #1, , RECORD

CURRENTNUM=Val(Mid$(RECORD, 1, 4))

[get all data for selected fluid property category according to format of
database using parameters when applicable and store fluid property values

as variables in random access memory of the general data processor]
Iif CURRENTNUM=DATANUM Then RN=RN+1: Goto Loop1 Else End
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Figure 5: Single Common Fluid Property Database Interface

A. SELECT FLUID DESCRIPTION CATEGORY
B. SELECT FLUID DESCRIPTION FROM LIST

| C. SELECT FLUID PROPERTY CATEGORY '
D. SELECT FLUID PROPERTY FROM LIST BOX

- AIChE DIPPR DATABASE 7.0 |

= Kl
e 1 | 1

FLUID DESCRIPTION FLUID PROPERTY

VINYL FLUORIDE
VINYL FORMATE
VINYL PROPIDNATE
YINYLACETONITRILE
VINYLACETYLENE
VINYLCYCLOHEXENE
WATER

XENON

ZINC

ZINC OXIDE

ZINC SULFATE

T FLUID NAME TYPL

GAS HEAT CAPACITY, BTUAB/F

GAS THERMAL CONDUCTIVITY, BTU/FT/'F
GAS VISCOSITY, CENTIPOISE (5)
LATENT HEAT. BTU/LB

LIGUID DENSETY, LB/CU R

LIQUID HEAT CAPACITY, BTU/LB/'F

LIQUID THERMAL CONDUCT.. BTUZFT /°F
LIQUID VISCOSITY, CENTIPOISE
SECOND VIRIAL COEFF.. CUFT/AB-MOLE
SOLID DENSITY, LB/CULFT.

SOLID HEAT CAPACITY. BTU/LB/F ¥+

FLUID DATA TYPE

@ COMMON (O CHEMICAL O PHYSICAL CONSTANT DATA
O FORMULA  (6) O CAS NUMBER (O ACTUAL. TEMPERATURE DEPENDANT
O'uPAC (O SYNONYM @ CORRELATED. TEMP. DEPENDANT

DATA TYPE, QUALITY: Expernmental Data, Evaluated Sowce. Accuracy <1X enror

L GET DIPPR DATA | @[ENGLISH UNITS] O METRICSIUNITS |  REFERENCES 1|

E.SELECT “GET DIPPR DATA” COMMAND AND VIEW
DATA FOR FLUID PROPERTY SELECTED

FOR PARAMETERS SPECIFIED WHEN APPLICABLE.
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PHYSICAL PROPERTY DATABASE
RETRIEVAL SYSTEM

BACKGROUND—FIELD OF THE INVENTION

The present invention relates to database retrieval appli-
cations and more specifically to engineering fluid property
database retrieval from a developed fluid property database.

BACKGROUND OF THE INVENTION—PRIOR
ART

The AIChE DIPPR database contains 39 constant and
temperature dependent properties for 1284 fluids with ther-
modynamic, physical, and transport property data given for
pure chemicals of high industrial priority. The database was
prepared by the Pennsylvania State Umversity for the
Design Institute for Physical Property Data (DIPPR) which
18 a cooperative project sponsored by 25 major chemical
manufacturers and related companies under the auspices of
the American Institute of Chemical Engineers (AIChE) and
copyrighted by the AIChE for distribution through autho-
rized distributors. The Fortran data retnieval system for the
DIPPR database supplied by DIPPR was originally devel-
oped for use with punch cards on a mainframe computer of
the early 1980’s. Distributors of the DIPPR database have
traditionally relied heavily on this outdated interface for
retrieval of the DIPPR data. Retrieving DIPPR fluid prop-
erties data through this computer access program requires
keyboard input of the desired selection from a list of choices
at least seven different times to retrieve just a single data
value. To retrieve the molecular weight of a fluid from
DIPPR using the Fortran supplied retrieval system, the
output file name is specified, the option mode to select the
fluid is selected, the type of fluid description name is
entered, the fluid name i1s entered, the mode i1s switched to
quit fluid description entry, the mode is switched to retrieve
fluid properties, the fluid property type needs to be entered,
and then the data result 18 displayed. For temperature depen-
dent fluid property data, additional steps are also involved.
If the fluid type 1s changed, the process has to be repeated
from the beginning. Even if the same fluid is being used,
several steps must be repeated to retrieve another data value,

and the database needs to be read for each new data value

requested. These types of interfaces for the DIPPR database
have prevented the widespread use of this widely renowned
fluid property database due to the relative difficultly asso-
ciated with retrieving any fluid property data using outdated
interface designs. The lack of an efficient data retrieval
system to retrieve the fluid property data has also required
more of the general data processor being used for data
retrieval than is necessary, as well.

SUMMARY OF THE INVENTION—OBIJECTS
AND ADVANTAGES

The Invention consists of a single common fluid property
database interface along with unique reference files to allow
for the retrieval of all data for a particular fluid property
category with only one reading of the DIPPR database or
any other fluid property database of similar format residing
on the hard disk storage area of a generic data processor. The
general data processor 1S a personal computer system
designed to operate under the MSDOS®, Windows®, or
Macintosh® operating systems and would consist of a
display monitor, keyboard, mouse pointing device, printer,
and central processing unit with random access memory,
floppy disk drive, and hard disk drive. The single common
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2

fluid property database interface consists of a list box for
selecting the fluid description and a list box for selecting the

fluid property. The selections in each list box change accord-
ing to the category that is selected for each list through
option buitons or menus. Once the desired fluid description
and fluid property have been selected, a single command
will retrieve the fluid property data in one reading of the
fluid property database using a unique record number ref-

- erence file and the results displayed on the single common

fluid property database interface for each fluid property as it
18 selected from the list box without again reading the fluid
property database until either the fluid description or fluid
property category 1s changed. The example given earlier to
retrieve the molecular weight of a fluid would only require
three selections using this fluid property database retrieval
system utilizing the default settings versus seven steps for
the DIPPR supplied Fortran retrieval system. The use of a
modern computer interface design including list boxes,
option buttons, pull-down menus, and command buttons in
the single common fluid property database retrieval interface
allows the user to become quickly efficient in using this
system since these designs are found in many other com-
mercial software packages that are commonly used on
current graphical-based operating systems such as Microsoft
Windows®. These interface designs have proven to provide
increased use and proficiency over single step keyboard
entry systems as is used in MSDOS® and the DIPPR
supplied Fortran retrieval system. Additionally, the use of a
record number reference file to require only one reading of
the fluid property database for a particular fiuid description
and fluid property category reduces the requirements of the
general data processor to efficiently retrieve fluid property
data from the DIPPR fluid property database.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the invention become apparent upon
reading the following detailed description and upon referral
to the drawings of which;

FIG. 1 describes the method to create a text file for each
category of fluid descriptions to provide the selections
available in the fluid description list box.

~ FIG. 2 describes the method to create a text file for each
category of flmid properties to provide the selections avail-
able in the fluid property list box.

FIG. 3 describes the method to create a record number
reference file that is used to open the fluid property database
at the point where the selected fluid’s property data begins.

FIG. 4 is a block diagram describing the method of
retrieving all fluid property data for a particular fluid and

fluid property category in one reading of the database using
the files created in FIG. 1-3.

FIG. 3 1s a diagram which describes the single common
fluid property database interface to retrieve and display fluid
properties.

REFERENCE NUMERALS IN DRAWINGS

1. Fluid Description List Files

2. Fluid Property List Files

3. Record Number Reference File

4, Fluid Description List Box

. Fluid Property List Box |
6. Get DIPPR Data Command Button
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While the invention is susceptible to various modifica-
tions and alternative forms, a specific embodiment of the
invention is described in detail below. This description is not
intended to limit the invention to the particular form dis-
closed, but the invention is to cover all modifications and
alternatives falling within the scope of the invention as
defined by the claims below. Such modifications could
include the use of menus to select the description and
property categories instead of option buttons, the use of
keyboard commands instead of selecting a command button
to search the fluid property database, etc.

DESCRIPTION OF PREFERRED EMBODIMENT

Three custom files are required for the use of the process
described below. To assign names to the fluid description list
box 4, the creation of a text file 1 for each category of fluid
descriptions that are available in DIPPR or any other fluid
property database being used is required as shown in FIG. 1.
These files 1 are created using a temporary utility program
which searches the DIPPR SOURCE.DAT file or main fluid
property database file for a particular fluid description
category and then writes all occurrences for each format
TYPES to a text file 1 for each category with one line in the
text file 1 representing each fluid description in string
format. Next, the creation of a text file 2 for each category
of flutd properties available in the fluid properties database
1s required to assign names {o the fluid properties list box 5
as detailed in FIG. 2. This is manually keyed for each fluid
property category type to provide one line in the text file 2
for each fluid property that is available in string format.
When a fluid description or fluid property category item is
selected by either option buttons or menu choices, the
appropriate text file corresponding to the selected category
1s read from the hard disk storage area of the general purpose
data processor and these string values are assigned as the

new selections in the appropriate list box as shown in FIG.
4 steps A & C.

To limut the reading of the DIPPR database or any other
fluid property database to only the selected fluid’s data, the
creation of a record number reference file 3 which lists each
fluid DIPPR reference or database reference number next to
the first record number where that fluid’s property data
appears in the database is required as shown in FIG. 3. This
1s done using a temporary utility program which is designed
to read the entire DIPPR SOURCE.DAT file or main fluid
property database file and to write the first occurrence of
cach DIPPR database reference number or other fluid prop-
erty database reference number and its current record num-
ber to the RECNUM.DAT text file 3. Since the DIPPR
database is formatted so that all data for a particular fluid are
grouped together, the utility program skips each data line
following the first occurrence of the DIPPR reference num-
ber until another DIPPR reference number is encountered.
The assignment of LASTNUM=DIPPRNUM in FIG. 3
allows for the capture of the reference number of the last
record in the database so that it can be compared to the
newly assigned DIPPRNUM in the next record number of
RN=RN+1. If these values are not equal, then a new
reference number has been found which marks the begin-
ning of another fluid’s properties and this reference number
and 1ts record number is written to the RECNUM.DAT file
3. This-process is repeated until the entire database has been
scanned and the record number reference file 3 is completed.
For fluid property databases which do not group each fluid’s
properties all together, the database records would need to be
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4

reorganized accordingly before creation of the record num-
ber reference file 3 as detailed above.

The process of retrieving fluid property data can now
begin as is detailed in FIG. 4. When the fluid description
category is changed, the current selections in the fluid
description list box 4 “FluidList” are removed and the
Description.Dat file 1 which corresponds to the selected
category that was created earlier in FIG. 1 is opened and its
string values assigned as the new selections available in the
fluid description list box 4 “FluidList”. Then when the
“FluidList” fluid description list box 4 is clicked on or
selected the subroutine FluidList_ Click is invoked which
assigns the selected item in the list “FluidList. Text” to the
string variable FLUIDNAME in the random access memory
of the general data processor as detailed in FIG. 4 steps A
and B.

When the flmd property category is changed, the current
selections in the fluid property list box § “PropList” are
removed and the Property.Dat file 2 which corresponds to
the selected category which was created earlier in FIG. 2 is
opened and its string values assigned as the new selections
available in the fiuid property list box 5 “PropList”. Then
when the “Propl.ist” fluid property list box 5 is clicked on
or selected the subroutine PropList_ Click is invoked which
assigns the selected item in the list “PropList. Text” to the
string variable PROPNAME in the random access memory

of the general data processor as detailed in FIG. 4 steps C
and D.

When selections have been made in the fluid description
list box 4 and the fluid property list box §, the Get DIPPR

Data command 6 or equivalent command can then be

selected as detailed in FIG. 4 step E. The GetlndexNum
subroutine 1s invoked first which opens the DIPPR INDEX-
.DAT file on the hard disk storage area of the general data
processor as a random file of length=132 and then scans this
file until the area assigned for fluid descriptions (location 11
thru 51) matches the FLUIDNAME string variable assigned
by the fluid description list box 4 in the FluidList_Click
subroutine. When a match is found, the DIPPR reference
number is retrieved (location 1 thru 4) and assigned to the
variable DATANUM. Then the GetRecordNum subroutine
1s 1nvoked which opens the RECNUM.DAT record number
reference file 3 created in FIG. 3. This file is scanned until
the RECNUM record number in the: RECNUM.DAT file
matches the DATANUM which corresponds to the fluid
description selected in the fluid description list box 4. When
a match 1s found, the record number RN next to the
RECNUM reference number can then be used to open the
SOURCE.DAT file or main fluid property database file at the
precise record number where the selected fluid’s property
data begins.

Then, the GetPropTypen subroutine is invoked which
opens the SOURCE.DAT or main fluid property database
file at the record number RN assigned by the GetRecord-
Num subroutine. All the data for the selected fluid property
category 1s then retrieved according to the format of the
database being used. Parameters are used when applicable
and the retrieved values of the fluid property data are stored
as variables in the random access memory of the general
data processor. The database is read as long as the CUR-
RENTNUM representing the current database reference
number equals the DATANUM representing the reference
number of the fluid selected in the fluid description list box
4. When CURRENTNUM does not equal the DATANUM,
then all data on the selected fluid has been exhausted and the
database is closed. The fluid properties are then displayed on
a single common fluid property database interface shown in
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FIG. 5 from the random access memory of the general data
processor as a fluid property is selected from the fluid
property list box S without again reading the fluid properties
database unless the fluid description or fluid property cat-
egory 1s changed. This method provides direct access of all
fluid property data while requiring the minimum amount of
time required by the general data processor to read the

DIPPR SOURCE.DAT file.

The steps in the single common fluid property database
interface to retrieve fluid property data from the hard disk
storage area of a general data processor shown in FIG. §
relate to the steps shown in FIG. 4. First the fluid description
category 1s selected and the fiuid description selected from
the fiuid description list box 4 which corresponds to steps A
and B in FIGS. 4 and 5. Then the Fluid category is selected
and the fluid property selected from the fluid property list

box § which corresponds to steps C and D in FIGS. 4 and
>. When the Get DIPPR Data command 6 is selected, step

E in FIG. 4 and FIG. § is invoked to retrieve the fluid
property data and display the results on the single common
fluid property database interface. Then any fluid property in
the current fluid property list can be immediately displayed
from the random access memory of the general data pro-
cessor by selecting an item from the fluid property list box 5.

In summary, this process of retrieving fluid property data
in one reading of the database with the single common fluid
property database interface utilizing a unique record number
reference file 3 provides quicker and easier access to the
fluid property data in the DIPPR database whose data is vital
in the design and optimization of process systems in the
process industries. This process could also be useful for
other types of databases which can be formatted to the
format used by the DIPPR database.

What is claimed is:

1. A process of data retrieval of physical properties of an
element from an existing physical property database residing
on a hard disk storage area of a general data processor with
random access memory to enable said general data processor
to retrieve all said physical properties of a physical property
description category in one reading of said existing physical
property database and to display said physical properties
using a single common physical property database interface
displayed on a display monitor of said general data proces-
sor without making any format structure modifications to
said existing physical property database, said process com-
prising the steps of;
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.. creating and sforing in said hard disk storage area an

element description list file for each element descrip-
tion category available in said existing physical prop-
erty database;

. displaying on said display monitor the description of

each said element of a selected said element description
list file in an element description list box within said

single common physical property database interface;

. Selecting an element from said element description list

box displayed on said display monitor wherein element
descriptions listed in said element description list box
change when a said element description category is
changed;

d. creating and storing in said hard disk storage area a

physical property list file for each said physical prop-
erty description category available in said existing
physical property database;

. displaying on said display monitor the description of

each said physical property of a selected said physical
property list file in a physical property list box within
satd single common physical property database inter-
face;

. selecting said physical properties of said selected ele-

ment from said physical property list box displayed on
said display monitor wherein said physical property list
box changes when said physical property description
category is changed;

. generating and storing on said hard disk storage area a

unique record number reference file for said existing
physical property database;

. identifying a record number to begin searching for said

physical properties within said existing physical prop-
erty database residing on said hard disk storage area of
said general data processor for said selected element
utilizing said unique record number reference file;

i. retrieving all of said physical properties in said existing

physical property database for said selected element
with a single read of said existing physical property
data base and storing said physical properties in said
random access memory using a single command on
said single common physical database interface; and

onitor said stored physical
properties as said physical properties are selected
within said physical property list box without again
having to read said existing physical property database.
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